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(57) Claim 1. A process for the production of a textured 
decorative laminate which is substantially free of grayners and 
mattling which comprises heat and pressure consolidating and 
assembly comprising. In superimposed relationship, a supporting 
base member, a melamine-fomaldehyde resin impregnated decorative, 
cellulosic sheet and a peened metal press plate having a texture 
over substantially its entire surface, the textured surface of 
said platt facing said sheet and having an arithmetic average 
roughness of f.-om 30 microinches to 200 microinches, a Gardner 
Glossmeter 60o gloss of from 20 to 100 and comprising a myriad of 
craters having radii of curvature of from 0.003 to 0.050 inch, the 
texture having been provided by a peening of the surface of said 
metal press plate with substantially smooth and rounded large size 
shot. 
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BACKGROUND OF IN VENTION 
For many years decorative laminates have been used 



as a surfacing material in residential and commercial struc- 
tures wherein aesthetic effects are desired in combination 
5 with functional behavior such as wear, heat and stain resis- 
tance. Typical applications of said laminates are surfacing 

CsJ for walls, partitions, table tops, counter tops, furniture, 
CO 

^t* doors and the like. Such decorative laminates generally are 
CO 

produced from a supporting base member, usually either a par- 

10 ticleboard product or a plurality of resin impregnated core 
sheets usually composed of kraft paper which has been im- 
pregnated with a thermosetting renin and, more particularly, 
with a thermosetting water-soluble or water-insoluble phenol- 
ic resin, and a decorative sheet. When the kraft paper has 

15 impregnated with the thermosetting resin, the sheets are 

dried and cut to the appropriate size. Thereupon, a plurali- 
ty of these resin impregnated ahects are stacked in a super- 
imposed relationship. The number of plies or sheets in the 
stack depends on the ultimate intended use of the laminate. 

20 For most- purposes, tha number of plies of these core sheets 
will total etoetrfc- six to nine but can total as many as 12 15. 
When particleboard is used, the material preferred is that 
produced from thermosetting resin impregnated wood chips 
which are heat and pressure consolidated into a composite 

25 structure. This particleboard is usually also referred to 

as flakeboard, chipboard, etc. and is well known in the art. 



particleboard, the decorative sheet which is generally a sheet 
of alpha-cellulose paper arhicti bears a pringed design or has 
-.vHh- .a light color and is impregnated with a noble thermosetting 



There is then placed on the stack of core sheets or 
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resin which is not subject to significant darkening upon the 

application of heat. Suitable resins for the decorative 

sheets are the aminotriazine resins and more particularly the 

roelamine-formali.ehyde resir.s, the benzoguanamine-formalde- 

5 hyde resins, the unsaturated polyester resins and the like. 

^ It is generally desireable, when making these decorative laroin- 

gy, ates, especially those produced with the kraft core sheets, 

to make use of a protective overlay sheet which is placed 

^ atop and is similar to the decorative sheet but is generally 
CO 

10 devoid of any design and, in the final laminate, is trans- 
parent. The superimposed laminate components are then insert- 
ed into a laminating press and are heat and pressure consoli- 
dated to a unitary structure. During the consolidation step, 
the thermosetting resins are converted to the thermoset state 

15 thereby providing an extremely hard, attractive and permanent 
laminated product. For obvious economic reasons, it is common 
practice, especially when producing the kraft paper supported 
laminates, to colsolidate a plurality of these individual 
laminating assemblies into one large assembly, or press pack, 

20 said stacks being separated from one another by a release 

sheet, and then to subject this pack to heat and pressure con- 
solidation. 

In consolidating the laminate components according 
to the original, most widely practiced techniques, each indi- 

25 vidual assembly is placed with its decorative overlayment 

surface adjacent to a highly polished stainless steel press 
plate. The function the press plast is twofold. First, 
it provides a smooth, Jefect-free surface to one side of the 
laminate. Second, in connection with the kraft paper based 

30 supported systems, it serves to separate pairs of back- to- 



25,109 -back assemblies, thus permitting a plurality of these assem- 
blies to bp consolidated into laminates in one operation, 
usually in back-to-bacJc relationship. In the art, the kraft 
paper base supported laminates are referred v© as "high prea- 
5 sure" laminates, obviously because of the pressure used during 
£2 the consolidation processes. 

04 The surfaces of laminates produced in this manner 



are generally very glossy, and, as time passed, the consumer 
CO 

^ desired a less glossy surface. In the earliest days of the 

10 high pressure laminating art, the smooth, glossy surface pro- 
duced during the pressing operation was reduced to a matte or 
less glossy finish by rubbing the surface with pumice, origi- 
nally in oil slurry, but more recently in a water slurry. 
For the purpose of this discussion such a flat, smooth, but 

15 reduced-in-gloss surface will be referred to as a "Class I" 

surface. A slightly textured surface against an aluminum foil 
caul stock, as is explained more fully below. Such a surface 
will herein be called a "Class IX" surface and is described 
as "mini-textured" because the hilltop-to-valleybottom depths 

20 of such textures are from about 0.5 mil (.0005") to about 

1.0 mil (.001"}. Somewhat coarser textures, sometimes called 
"low-relief" surfaces, can be produced by a printing process 
*nown as the "heavy ink method" such as is described in U.S. 
Patent 3,373,068. These textures have hilltop-to-valley- 

?5 bottom depths of about 3 to 5'n ileo and will be herein railed 
"Class III" surfaces. Finally, a very heavily texturad sur- 
face can be produced by the methods off U.S. Patent Nos. 
3,860,470 and 3,718,496. The hill top- to-valleybottom depths 
of these textures are of the order of 20 rails. These tex- 

30 tures will be herein called "Class IV" surfaces. 



CO 
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To recapitulate the above: 

Hllltop-to-Valley- 
Roughneaa bottom Depth 
Claaa Mode of Generation Micro Iachea Mils 

X Pualce Rub 8-35 Not Applicable 

S ' II Aluminum Caul 50-120 0.5-1.0 

Stock 

^ III Heavy Ink — 3-5 

^ IV "Substitute Caul" — About 20 

"^The Class II surfaces have proven to be of special impor- 
CQtance because they are attractive to the touch, yet serve to 
10 overcome "telegraphing" of joints, glue lines, coarse grain 
and other discontinuities which may occur in modern furniture 
structures, especially those which use frame construction as 
opposed to solid panels, e.g., in a table top. "Telegraphing" 
is used in the industry to describe and define the ability of 
15 a plastic sheet to reproduce in its upper surface whatever 

texture may be possessed by the auhstrate upon which it rests. 
Thus, for many years, the best practice in mounting high 
pressure laminates was to use smooth-surfaced hardwood- faced 
plywood, usually birch or maple, with the advent of recon- 
20 structed wood particleboard for laminate substrates, it be- 
came the accepted practice to use three-layer construction 
which featured a smoothly sanded layer of "fines" on the 
bondabie surfaces thereof to eliminate "telegraphing". 
25 Furniture manufacturers learned that the Class II 

surfaces, described above, tolerate a much rougher substrate 
gluing surface and yet do not exhibit "telegraphing". This is 
because the Class II surfaces are not strictly flat, but have 
a slight texture which disguises the effects of "telegraphing" 
30 so that it is no longer noticeable to the viewer. 
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It should oe understood that a Class II surface is 
only mildly textured and that the ultimate furniture user 
will not be unduly aware of the depth of the texture. Por 
instance, such a textvred laminate will provide a suitable 
5 writing surface if used as a desk top. 

^ Class III and IV surfaces will also eliminate "tele- 

^ graphing", but represent such departures from even approxl- 
mate planarity that aesthetic requirements are violated and 

CO 

CO the utility expected of such approximately planar surfaces is 
10 absent. 

Because of this unique dimension in texture, i.e., 
one which is coarse enough to hide "telegraphing", yet smooth 
enough to be accepted as planar, the "mini-textured" sur- 
face laminates have enjoyed great popularity and now account 

15 for over 50% of all the commercial laminates produced in the 
United States. 

Earlier investigators used either embossed, machin- 
ed or etched three dimensional metal Dress plates in making 
such decorative laminates, directly from these plates. 

20 Embossed plates require the preparation of an em- 

bossing die or roll which in itself is expensive; but emboss- 
ed patterns must be at least .00*" in depth in order to com- 
pensate for wear on the die which will otherwise alter the 
character of the embossed pattern. Plates produced by ma- 

25 chining are usually limited to geometrical patterns. The 
machining operation is slow and costly and not well suited 
to the preparation of a large quantity of plates' machined 
plates or dies are usually made in small numbers but are 
used to produce many pressings, usually in the millions. 

30 Etched p.* ates are well known, but the cost of the etching 



29,60* baths, photographic equipment etc. requires an extensive 

capital outlay. Moreover, the process is critical and demands 

highly skilled artisans to carry it out. Por the reasons 

menti>ned, each of thase processes is costly to begin with 

5 but nay be even costly from the standpoint of mainte- 

|5 nance of the finished rlate. These plates inavoidably be- 

^ come damaged through handling in normal use. Such damage is 
CO 

not due to any factor inherent Jn the process such as wear, 

GO 

CO corrosion, fatique etc., but due to accidental events such 

10 as scratching, bending, burnishing and the like when the 

plate comes into undesired contact with other hard, sharp or 
abrasive objects. A small scratch only an inch or two in 
length can render useless an entire press plate of 5'xl2' 
dimensions. It is therefore of great importance that such 

15 plates be capable of easy repair. This is not true of em- 
bossed, machines, or etched plates whein cannot be re-cycled 
through the process which originally produced them. The 
peening process described herein fox producing the plates 
used in the instant invention, however, can be carried out 

20 repeatedly on the same plate to produce the identical tex- 
ture at very low cost. 

Other investigators proposed making the plates out 
of materials other than metal having the desired configuration 
but these were not satisfactory because of the failure, in 

25 one way or another, of these materials during the high 
temperatures and pressures used in laminating. 

Aluminum foil bonded to paper, i.e., aluminum foil 
caul stock, especially in the production of the high pressure 
laminates, has been used, as is mentioned above, for about 

30 the last ten years as a texturing medium in the production 
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29(609 of textured laminates. This paper-foil combination is insert- 

ed between the overlay sheet and the press plate with the foil 
side adjacent to the overlay sheet as described by Ingram 0. 
Robertson, Jr., "Use of Aluminum Foil Release Sheets in 
5 Decorative Laminates", TAPPI Plastics-Paper Conference, Chi- 

^ cago, 1971, or TAPPI Journal, Vol. 55, pages 1341-1344, 1972. 
CM 

CO Various textures can be generated in the laminates by choice 
n of the finish on the foil and the texture of the paper used 
00 to back it. 

10 Two particular combinations of aluminum foil 

and paper ahve become especially popular. Both combinations 
employ .0005", matte finish, 1235 alloy aluminum foil. In 
one case, the foil is laminated to a 40 lb., machined-glazed 
natural paper. In the other case, a coated litho paper of 

15 about the same weight i3 laminated to the foil. 

Unfortunately, aluminum foil caul stock is relative- 
ly expensive and during more recent years attempts have been 
made to find cheaper substitutes. One of the most common 
replacements employed is a glassine paper coated with a 

20 smooth layer of polymeric material containing a release 

agent. This material, although less costly than caul stock, 
produces laminates whose cleanability is poorer than those 
produced from caul stock and which are more prone to a sur- 
face irregularity common to both high and low pressure lami- 

25 nates called "mottle" which is caused by the paper used in 
the glassine release sheet. Apparently, cr.ul stock success- 
fully masks the structure of the paper to which it is bonded 
eind thus reduces, although does not eliminate, mottle, while 
glassine does not. The glassine sheet is also much more 

30 flexible than the caul stock and hence often wrinkles during 
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the laminate assembly operation, leading to rejected products. 
Furthermore, the glassine type of material also suffers be- 
cause of the lack of uniformity in the gloss of the polymer 
release coating thus producing variable laminate sui faces. 
5 Attempts to reuse caul stock after one precsing have 

£~ proven futile becuase of vhe necessity for careful cleaning 

^ of the foil between vses and the rapid deterioxation thereof 
CO 

^3* due to creasing, etc. thereof. Attempts to use harder foil 
C3 

CO only reduced the onset of the deterioration. 

10 A further investigation of press plates, in en at- 

tempt to eliminate the necessity for using caul stock, has 
also proven unsuccessful. Commercially available embossed 
steel plates were found to be wanting because the embossments 
thereon were too deep and shallower embossments could not be 

15 produced because the pattern on the embossing roll used to 
emboss the plates would not wear well enough to produce suf- 
ficient plates to make the operation viable. 

A commercially successful flame-spraying technique 
which would result in press plates of the proper roughness 

20 and gloss required to produce the ultimate laminates has also 
been considered. In this process, stainless steel plates 
were coated with metal and metal oxides by fleme spraying 
to yield plates covered with thousands of small, spherical 
particles and resembling sandpaper in appearance. The plc.tes 

25 appeared to be satisfactory with regard to roughness but when 
modification of the gloss was attempted, they could not be 
made uniform on both the hilltops and the valleys. Laminates 
produced therefrom were of poor surface quality. 



The present invention provides a process for the 
production of a textured decorative laminate which is substant- 
ially free of grayr.ess and mottling which comprises heat and 
pressure consolidating an assembly comprising* in superimposed 
relationship, a supporting base member, a mr lamina-formaldehyde 
resin impregnated decorative, cellulosic sheet and a peened 
metal press plate having a texture over substantially its 
entire sir. face, the textured surface of said plate facing said 
sheet anu having an arithmetic average roughness of from 30 
microinches to 200 microinches, a Gardner Glossmeter 60° gloss 
of from 20 to 100 and comprising a myriad of craters having 
radii of curvature of from 0.003 to 0.050 inch, the texture 
having been provided by a peening of the surface of said metal 
press plate with^ large si2e shot. 

In a preferred form of the invention the gloss may 
be modified by further over peening the initially peened 
metal base metal press plate. 



npsessplates whose surface has been textured by peening with 
oubst^tIatTy^*aherical steel shot and whose gloss may be in- 
dependently ncdifiedTlTr-Tw^ssary, bu further over peening 
the initial texture, can be used intKe^-pctiduction of lemi- 
nates of superior surface quality. ^^"^.^^^ 

C*J The peening of the press plates is conducted by us- 

CO 

ing large shot which imparts to their surface the essential 

£J texture and gloss and, where required, a second bl .sting with 
smaller shot cr very light overblasting with sand can be used 

10 to further reduce the gloss. 

L on i nates manufactured from these plates are of 
excellent textured surface quality in that the grayness attend- 
ent the use of caul stock, especially in solid, dark color 
laminates is grea-.ly reduced and the mottling, normally pre- 

1S sent is omitted. Because of the hardness of the plates, they 
resist damage through handling in the manufacturing process. 
DESCRIPTION OF THE INVENTION 
INCLUDING PREFERRED EMBO D IMENTS 
As mentioned above, I have now discovered a novel 

20 method for producing textured .laminates from properly prepar- 
ed press plates, and the said textured laminates, per se. 
The alminatea are superior to those produced heretofore since 
they are substantially free of grayness, i.e., they are at 
least about 90%, and approach 100%, free of grayness. They, 

25 furthermore, exhibit no indesireable mottling and have an im- 
proved stain resistance due to the fact that the desired 
surface gloss thereof can be actained directly from the lami- 
nate ing press and no further surface treament is necessary, 
the protective resin surface which decreases stain resistance. 

30 Furthermore, the problem of disposal of the texturing-release 



sheet (whether aluminum caul stock or coated paper) ia elimi- 
nated aa well ae the original cost of the release sheet. 

Grayness in textured laminates is believed to re- 
sult from the surface treatment of the laminate after removal 
5 thereof from the press in an attempt to produce a more deair- 
'(5 able surface gloss. A laminate pressed from a smooth, polish- 
ed ea pi a te will appear to possess a deep, rich surface and will 
CO 

^ not vary in color from the color of the print layer below it. 
CC 

CQWhen such a laminate is rubbed with pumice, as discussed 
10 above, to reduce its surface gloss, thereby reducing glare 
and rendering the laminate more aesthetically acceptable in 
certain applications, many thousands of minute scratches are 
made on its surface. Each of these scratches scatters a 
small amount of light at the surface. The scattered light 
15 is usually white light. Therefore, the observer is vieving 
the background color through a curtain of white light and the 
surface appears to have a gray cast and the background color 
seems to have varied. In effect, the white light which is 
scattered is mixed with the light trom the bacxgroudn color 
20 and that color then appears to be a lighter tint of the cri'ni- 
nal. 

If the production of a low gloss laminate is attempt- 
ed by first rubbing thepclished steel plate with p-nnice, one 
finds that this laminate also exhibits grayi>ess. This result 

25 occurs because the thousands of scratches imparted to the 

press plate by the pumice rubbing have been molded with very 
high fideltiy into the resin surface of the laminate. Etch- 
ing of the polished plate also results in grayish laminates 
because the light scattering character of an etched surface 

30 is even more pronounced. Sand blasting the plate surface 



with particles of silica or alumina etc., which posses many 

sharp angles, produces a light scattering so that only very 

limited gloss reduction of the plate and/or laminate takes 

place without producing an undesirable gray cast. Severe 

5 gloss reduction on the plate by sand blasting can cause such 

^ intense light scattering that the underlying pattern on the 

print paper may be totally obscured. It > ill be understood 

that the sandblast may be airborne, thrown from a wheel, 

CO gravity impinged or otherwise accomplished. The 'final result 
CO 

10 will be the same because the abrasive particles have sharp or 
pointed edges etc. 

I have found, according to the present invention, 
that grayness in laminate surfaces can >"•<-. substantially elimi- 
nated by peening the metal press plate surface with particles 

15 which are substantially smooth and rounded/ eeeh- a e metal shot 
or balls, etc., having radii of curvature of ab o ut 0.003 to 
about 0.050 inch. The smooth, spherical particles distort 
the plate surfact to provide the contour required therein in 
the form of crate-.-s but do not scratch it. Thus, no light 

20 scattering occurs. Since the surface of the plate is no long** 
er flat, light is reflected form these hemispherical craters 
at many different angles anJ the gloss seems to have been re- 
duced since the viewer can no longer see al*. the -reflected 
light from a single angle of view. 

25 The peened plates used in the present invention 

have a surface covered with a myriad of tiny craters having 
radii of curvature identical to those of the peening particle 
used, the 'interior surfaces of which are curved and hence do 
not produce planar morror- image reflections, but are never - 
j^O tfaeless smooth enough so that grayness is not exhibited in 



5,609 the laminate produced therefrom. 

Mottling, on the other hand, is a slight variation 
in surface gloss across the surface of a laminate which cre- 
ates lighter and darker areas in the eyes of the observer 
5 when viewing th« laminate surface. The banic cause of mott" - 
ing is believed to be due to the paper used in the texture 

CM 

^ release sheet, e.g., the caul stock. The amount of paper 

^* fiber present in each small section across the sheet varies 
CO from area to area during its production. Because of this, 

10 the amount of compressive force transmitted by each section 
varies. Those sections which are beneath a greater mass of 
ocllulosic fibers will have full pressure transmitted where- 
as those under areas deficient in fibers will sustain less 
pressure. More precisely, the total forro which goes into 

15 the production of the laminate tends to be supported by the 
higher spots in the paper and this force is bridged from ont 
high point to the next. This variation is pressure causes 
th« variation in surface gloss which, in turn, is defined as 
mottling. In the case of polymer coated rel»acc paper, mottl- 

20 ing is increased by the tendency of the polymeric coating to 
flow more readily into the high or low pressure spots created 
by tht; release paper formation. Thus the contrast in oless 
is increased and the mottling appears to be worse because it 
is more noticeable. Aluminum foil caul stock lessens the 

25 contrast because it behaves. in substanti jlly the sane manner 
regardless of high or low pressure spots but it still produces 
undesirable areas of mottling. 

The textured peened press plotos used in the instant 
invention produce laminates which are entirely free of mottling 

30 because they are inconpressable relative to the laminate com- 
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portents. They, therefore, .'orce the laminates to compress 
uniformly over their entire surface, resulting in a uniform 
yloss and no mottle. 

Shot peening has long been recognized in the art as 
5 a method for treating metal surfaces. It is a method of cold 
£2 working in which compressive stresses are induced in the ex- 

postd surface layers of metallic object by the impingement of 
^ a stream of shot directed a* the metal surface at a high ve- 
^ lockity and under controlled conditions, see "Shot Peening", 
10 The ASM Committee on Shot Peenimj, Metals Handbook, 8th Ed., 
Vol. 2, yages 398-405, 1964, American Society for Metals, 
Metals Park, Ohio. 

It will be apparent to those skilled in the art of 
metal working that numerous means exist for creating metal 
15 plates which are covered with a myriad of spheroidal craters 
whose interior surfaces are relatively smooth and which do 
not scatter light over microdimensions of that spheroidal 
surface. Some of these methods are listed below: 

1. Peening with a hand-held hummer or s.milar tool to 
20 produce spheroidal craters, the craters being larger for a 

given striking force as the metal becomes softer. "Hammered" 
copper, brass, pewter and aluminum are produced by this method. 

2. Embossing by means of a roll or die. If the texture 
in the embossing die is itself smoothed and rounded, the metal 

25 will assume thu same configuration (in intaglio image). Soft 
steel and aluminum sheeting are commonly produced by this 
method. 

3. Producing an elcctror/i* from a surface, which may 
be non-roetallic, but which has the desired smooth, but wavy 

30 uurface. For instance, by e J ec::ro-.y from t..e surface of 
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25«609 a laminate produced from alumunum foil cauls, filling the 
electrotype with type metal to produce a plate about 1/10" 
thick and using this plate to produce further laminates by 
conventional pressing. The laminate so produced is indistin- 
5 guishable from the one used to prepare the electrotype. 
£2 4. Peening by propelling shot, glaso ieads or other 

rounded projectiles at the surface of a metal plate. The 

CO 

basis of this method is described in the above-disclosed ASM, 

Ct 

Metals Handbook. 

10 5. Peening by me*ns of a rotary flap wheel containing 

spheroidal particles as disclosed in U.S. Patent j, 857, 750 

Numerous other arrangements could be used to create 
spheroidal indentations in metals by propelling, dropping or 
striking the metal surface with a rounded implement. 

15 In choosing the most desirabxe method of producing 

the plates used herein, it should be understood that it has 
been the practice for many years in the high pressure lami- 
nating industry to use press plates made of 410 stainless 
steel which is so hard (about 35-45, Rockwell "C scale) that 

20 it c=»n be worked only by the application of high energy im- 
pactions. The shot blasting technique of Method 4 described 
above is especially useful for the purpose and is, in fact, 
preferred because it generates textures of considerable depth, 
yielding roughnesses of up to about 200 microinches. While 

25 the falp-wheel peering of Method 5 is useful in limited cases, 
is usually requires repeated processing of 410 stainless steel 
to produce textures which have a roughness of only about 16- 
22 microinches. 

In order that the nature of the plate may be better 

30 understood, there are described below certain techniques of 
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abrading and texturing plates which are essentially unsatis- 
factory. 

1. As noted earlier, embossing by roller or die is un- 
satisfactory because metal plates a3 hard as 410 stainless 

5 steel are virtually non-embossable by such a method due to 
H; deterioration of the embossing roll. 

2. The electrotype method is extremely costly, limited 
^ftc relatively small area? (a few square feet) and also is not 
^applicable to hard stainless steel. 

10 3. The pumice rub process, wherein rotating, stiff 

bristle brushes rub a slurry over the laminate as it moves 
beneath the brushes, creates thousands of tiny scratches too 
small to be resolved by the human eye. The force applied to 
the brushes, the particle size, concentration and hardness of 

15 the abrasive, etc., car. be varied to produce glosses ranging 
from 60 - 70 down to 3 - 5 depending upon the effect desired. 
Although such surfaces are flat, they are not smooth on a 
micro-scale, hence they scatter and diffuse light and make 
the laminate surface appear more and more gray as the intensi- 

20 ty of the scratching produces lower and lower gloss. 

4. Abrading the surface of the press plate creates a 
similar effect. However, the resulting laminate surface is 
even grayer than if it were directly abraded. This is proba- 
bly due to tiny fractures of the laminate surface as it is 

25 pulled away from the press plate. In orut: to reproduce the 
abraded marks in the plate, the mclamine must llow into every 
detail of these crevices. Since the resin then becomes thermo- 
set, a certain amount of fracturing occurs as the laminate 
surface is extracted. These additional fractures cause even 

30 more light scattering and increase the grayness. 
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5. A very efficient procedure for producing a low gloss 
on metal is to blast it with s&nd or similar abrasive particle. 
Sand is characterized by sharp, angular cutting edges which 

either occur due to the natural crystalline habit of the min- 
5 eral or the fracture of the original mass from which the parti- 
|2 cles were generated. In any case, "sand" produces a metal 
surface which is not microsmcoth unless care is taken to see 

CO 

that an extremely light cut is obtained. For instance, a 
^ mirror-finished 41C stainless steel plate will have a rough- 

10 ness of 1 - 2^jaicroinches and will produce a laminate of 80 

gloss units with about the same roughness. The laminate will 
appear polished and lcear. If the mirror-finished plate is 
now lightly blasted with sand, the plate roughness will be 
slightly increased to about 3-4 microinches and the gloss 

15 of the plate will be about 78 units. If a laminate is press- 
ed from this plate, its g.'.oss will be about 20 units and it 
will take on a grayer color than that pressed from the polish- 
ed plate. This degree of graynes^ has previously been toler- 
able in commercial applications since no me;*ns of eliminating 

20 it was known. By continuing -.c blast the plate with sand, 

the roughnfess may be increased to about 5 microinches and the 
gloss reduced to about 10 units. At this point, the laminate 
pres&ed from it will have a similar roughness, but a gloss of 
onl> -bout 2 units. The resultan". yrayness, however, is un- 

25 acceptably evident, a definite chance in color is noticeable 
and the printed pattern (if one is used) is distinctly reduc- 
ed i.»- sharpness and clarity. Thus Send is not a suitable 
medium to increase the texture of a plate and/or laminate 
while still retaining optical clarity and fidelity at the 

30 normal gloss desired. The use of "grit" gives the same re- 



suits as described above for sand and for the same reasons. 
The above-disclosed "Metals Handbook", p. 364, states that 
"Grit consists of angular metallic particles (usually crush- 
ed hardened cast steel . . •) with high cutting power". 
5 6. Metals can be etched to reduce their gloss, but this 

J§ treatment also results in a surface condition which is not 
C4 microsmooth due to the varying rates at which the metai re- 
^ acts locally which is further influenced by its crystalline 
^ structure and purity. Laminates pressed from etched plates 
10 cannot be reduced to low gloss levels without development of 
severe graying or haze. 

In order to control the gloss and texture of lami- 
nates made from press plates while concurrently reducing lami- 
nate grayness and mottle to a minimum, it is necessary to 
15 know the relationship between the plate roughness and gloss 
and that of the laminate produced from it. It has been found 
that high pressure melamine Jaminates reproduce the surface 
against which they are molded with very high fidelity. For 
instance, microscopic examination of laminates made from pol- 
20 ished plates will reveal the replicas of very tiny scratches 
remaining in the press plate even after polishing. Robert- 
son, in the above-cited reference, shows photomicrographs of 
this surface by the decorative laminate. I have also found 
that a given textured press plate and the laminate produced 
25 from it hove approsimately the same roughness. 

I have also discovered that the gloss produced on 
the laminate can be predicted if the gloss of the press plate 
is known. Table I, below, shows measurements made on a series 
of textured press plates and the laminates made from them. 

30 
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TABLE I 



CO 

CO 
CO 



60* GARDNER GLOSS ON 410 STAINLESS STEEL 
PLATES AND ON LAMINATES PRESSED FROM THEM 

LAMINATE PLATE 

1.1 4.5 

1.2 6.S 
6.0 
6.5 
9.5 

12.0 
28.0 
38.0 
42.0 
50.2 
50.0 
54 .0 
58. C 
67.0 

17-0 74.0 
19.0 86.0 

It can be seen that the correlation between gloss on the plate 
and gloss on the laminate is very high. In this case the co- 
efficient of correlation, ("Handbook of Industrial Statistics", 
Bowker & Lieberman, Prentice-Hall, Inc., Englewood Cliffs, 
N.J. (1955), pg. 895), is over 0.99, indicating statistical 
significance at the 0.001 level. It should be noted that 



2.5 
2.6 
5.9 
8.2 
8.4 
10.3 
10.8 
11.1 
12.4 



25 
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,609 these data were gathered on press plates made by various 

**»ans, not only by peening with Bhot. Thus, the correlation 

between the gloss of the press plate and that of the laminate 

is independent of the topography of the surface. Thus, some 

5 of the plates, which were not made by rounded indentors, yield- 

©2 ed lan in a tea which were too gray. Therefore, the instrument 

C>3 of impaction is important to eliminate grayr.ess, but it does 
CO 

•^4 not influence the high correlation between plate gloss and 
CI 

^ the resulting laminate gloss. 

10 In measuring the plate gloss, it is necessary that 

the surface be clean and free from (1) dust developed during 
the texturizing process, (2) oxide film or (3) other contami- 
nants which might be present. X have found that cleaning of 
the surface with metal cleaners designed for household use 

15 gives highly reproducible gloss measurements on textured 410 
stainless steel plates. Two suitable commercial cleaners are 
"PENNYBRITE® from North American Chemical Organization, Caraby, 
Indiana 46113, and "TWINKLE®" from Drackett Products Company, 
Cincinnati, Ohio. In cleaning the place, the surface should - 

20 bi flooded with water so that good solution of the cleaning 
paste occurs and that chemical cleaning may take place. 
The plate gloss is measured with a Gardner 60° gloss meter. 
On very glossv plates the meter may read off scale. This can 
be compensated for by setting the meter to a lower point than 

25 called for on the standardizing ceramic placque. For instance, 
I have set the point "60" on the scale for standard reading 
"92". Thus plate glosses over 100 can be measured if neces- 
sary. This will not be likely on plates within the roughness 
range of interest herein. 

30 The gloss of the laminate is also related to the 

roughness of the press plate as shown in Table II, below. 



ROUGHNESS (AA) OH PEERED 410 STAINLESS STEEL PLATES 
VS. 60? GABSDEB GLOSS OS LAMINATES PRESSED FR O M THEM 



Laminate 


Place 


Gloss 


Roughness 


Gardner Degrees 


Microinehes 


4.3 


127.5 


4.7 


130.0 


4.7 


119.0 


4.8 


116.3 


4.8 


131 .6 


5.1 


114. 7 


5.1 


113.7 


5.5 


117.9 


5.5 


113.3 


6.0 


112.0 


7.1 


84.7 


7.3 


86.9 
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CO 



Again, a high degree of correlation is found. The coeffici- 
ent of correlation is -0.89 (negative because gloss decreases 
with increasing roughness) . 

The roughness on plates and laminates is measured 
15 on a Gould prof ilometer SURPANALYZER, Model 150. It. is ex- 
pressed as the arithmetic average (AA) roughness, which is 
the average usually generated by prof ilometer instruments . 
The older literature often quotes root mean square average 
(RMS). The RMS is about 11% higher than the AA, ("Surface 
20 Texture", (ASA B46. 1-1962) Am. Soc. Of Mechanical Engineers, 
New York, H.Y. Pg. 16) . 

From figures I and II, it can be seen that the 
plate glcss and plate roughness are linear functions of the 
laminate gloss. Therefore, all three can be represented as 
25 a straight line in 3-dimensional space. 

It will be understood that the preferred procedure 
for- the preperatlon of press plates suitable herein is to 
- peen 410 stainless steel plates having an original surface 
roughness (AA) of from obout 2 to 20 with cast iron or 

XxO&X steal shot by means of c ommercially available peening machines 
/f* ... ^ 
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to yield a surface of approximately spheroidal, internally 
smooth craters, iuch plate having a surface roughness (AA) 
from ttfeottt 30 to ab o u t 200 roicroinches and a Gardner gloss 
of fron ab o ut 20 to abet* 100 units. The shot should be 
5 chosen from sizes about S-70 up to S-780 (radii of curvature 
.003 inch to .039 inch). However, any hard metal may be used 
to produce the plates such as carbon steel, iron and the like. 

It will sometimes be found that although the scale 

CO 

Wof the textured design, i.e., roughness, is that which is 

10 desired, the gloss produced on the laminate may be higher 

than desired. By reference to the relationship of Plate Gloss 
vs. Laminate Gloss, one can determine the plate gloss neces- 
sary to produce the laminate gloss, desired. One may then re- 
duce the gloss of the peened plate, preferable by carefully 

15 overpeening it with shot which is substantially smaller in 

diameter than that used in the original peening. For instance, 
a plate peened with S-380 shot might be overblasted with S-70 
or S-110 shot to reduce its gloss without changing ti.e scale 
of the texture or roughness. The gloss may also be reduced 

20 by overblasting very lightly with sand or similar sharp 

particles. Unless this is done with extreme care, however, 
the problem of grayness will again be encountered as is typi- 
cal rfith sharp particles. 

It is noteworthy that the above technique overcomes 

25 a critical process limitation recognized by Beeson in U.S. 
Patent 3,526,558, wherein it is stated that plates with a 
roughness greater than 150 microiuches RMS (equal to about 
133 microinches AA) do not release cleanly from laminates. 
We have found that peened press plates with a roughness as 

30 high as 200AA (equivalent to 222 KMS) over substantially the 
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25,609 complete plate surface will release readily when used with 

common release agents wuch as zinc stearate powder, and the 
like. Those familiar with the laminating art will recognize 
that, contrary to the impression given by Beeson, any metal 
5 plate must have a release agnet of some typ~ on its surface, 
|2 otherwise the laminate will adhere to the clean metal sur- 
face. The release agent may be of a rather permanent type 

CO 

^ such as certain silicones or f lnoropolymers, or of the more 

CO transient type such as zinc thearate which is renewed after 

10 avery few pressings. The plates of Beeson, however, must 

have a substantial protion of their surface free from rough- 
ness, i.e., there are glossy portions and rough portions on 
the plate surface. 

jf -the high pressure laminates of my i nvontion are 

15 comprised of from abou t 6-9 or more phenol/formaldehyde 

resin impregnated cellulosic sheets such as kraft paper sheets, 
asbestos sheets and mixtures thereof as a supporting base mem- 
ber having theraon a decor or print sheet, as described above, 
and preferably an outer overlay sheet which is also impregnat- 

20 ed with a melauine/ formaldehyde resin. The low pressure lami- 
nates contain a particleboard substrate rather than the cellu- 
losic core sheets of the high pressure laminates, a print 
sheet and, optionally, an overlay sheet. 

The laminates are produced by heat and pressure 

25 consolidating the laminate components with the textured sur- 
face of the low relief, peen-3d press plate adjacent the decor 
sheet side of the supporting base member under conditions of 
temperature and pressure known in the art, i.e., 145°C. to 
165'C and 200 psi to 350 psi for the low pressure laminate, 

30 and 130"C. to 150°C. and K.00 psi to 1700 psi for the high 
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pressure laminates. 

The laminates produced according to my novel process 
can be used as such for decorative pruposes, e.g.. desk tops, 
wall panels, furniture, etc., or can be used as masters, copy 
5 masters, etc. in the production of other decorative laminates 
5 to thereby save the press plate from wear and tear or acci- 
dental damage. The laminate masters also produce decorative 

CO 

laminates of excellent appearance with exact color and gloss 

cc 

Clidelity which are free of grayness and mottling. 

10 The following examples are set forth for purposes 

of illustration only and are not to be construed as limita- 
tions on the present invention except as set forth in the 
appended claims. All parts and percentages are by weight un- 
less otherwise specified. 

15 EXAMPLE I 

A 410 stainless steel plate, about .070" thick, is 
subjected to a commercial peening operation using S-330 steel 
shot (radius of curvature .0165 inch) to produce a roughness 
(AA) of 110 microinches uniformly over its entire surface. 

20 It had been previously established, from measurements on lami- 
nates made from aluminum foil - kraft paper caul stock, that 
the required roughness of t>e plate was 90 + 20 microinches 
in order to give the laminate texture required for commercial 
acceptance . 

25 The plate is used to make a conventional hit pres- 

sure laminate by arranging appropriate layers of paper against 
it as follows: 

1. The press plate with its textured surface facing 
downward. The plate is first sprayed with Releaseagen H-1S, 

30 a non-silicone release a?ent made and sold by General Mills, 
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25,609 Minneapolis, Minnerota. It was then wiped clean and lightly 
dusted with sine a tea rate powder. 

2. A convnetional overlay paper consisting of 28 lb. 
basis weight, pur a-cellulose sheet impregnated with about 
5 64% of a commercial thiamine laminating resin of about 
f$ 2 forma ldehyde/1 melamine mole ration. The volatile content of 

the overlay paper is about St. 
^ 3. A conventional pigmented decor paper bearing a wood- 

CO grain print « facing upward, and impregnated with about 40% 
10 of a commercial laminating resin similar to that in the over- 
lay.- The volatile content of this sheet is also about 5%. 

4. Five plies of 115 lb. kraft saturating paper of a 
commercial type, containing about 25% of a conventional 
phenol/ formaldehyde laminating resin with a ratio of about 

15 1 phenol : 1.5 forma ldihyde. Volatile content is about 5%. 

5. A layer of glassine paper to act as a release sheet. 
The entire assembly is then repeated in inverted order to pro- 
duce a so-called "back -to-back" assembly, whereupon it is 
fitted with conventional layers of cushion paper on the out- 

20 side surfaces of the stainless steel press plates, the entire 
assembly then sandwiched between appropriate cold rolled 
steel plates and placed into a conventional high pressure 
laminating press. A pressure of 1400 psi is applied to the 
assembly. It is heated to 142°C. in about 25 minutes and 

25 held at that temperature for 12 minuces. The entire assembly 
is then cooled to room temperature and withdrawn from the 
press and the laminates extracted from the assembly. 

The gloss of the pla.e is found to be 54.0 units 
on a Gardner 60" Gloss Meter, while the laminate pressed from 

30 the plate has a gloss of 10.5 units. This is in substantial 
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: with the relationship presented in Table I, above. 
All the other properties of the laminate axe excellent. The 
laminate exhibits no grayness or mottle. 



5 Another plate is peened with S-330 shot as in Ex- 

' ^» ample 1 to produce a plate of the same character; namely. 
CO roughness 110 microinches, gloss S4.0. This plate is sent 

through a commercial sand blasting machine which operates 
^ with a throwing wheel in a manner identical to the peening 
10 machine used to throw the S-330 shot. That is, the plate 
is "blasted" very softly with sand particles instead of 
actual rounded like shot, and will produce a "grayness in 
a laminate pressed from a plate too strongly overblasted with 
sand or grit. By careful adjustment of the machine the plate 
15 gloss is reduced to 29.0 gloss units. When a laminate is 

pressed from this plate, it produces a laminate of gloss 5.9 
units. The roughness of the plate is not measurably chang- 
ed by the sand overblast. The laminate is free from mottle and 
grayness. The roughness of the laminate is 108 microinches> ^ 
20 it is sufficiently similar to laminates pressed cn aluminura- 
kraft caul stock to be acceptable commercially. 
EXAMPLE 3 (Comparative) 
The plate of Example 2 s further overblasted with 
sand until its gloss is about 7. A laminate pressed from 
25 this plate has a 60" gloss of 0.5-1. It presents a "dead 

matte" finish and exhibits a pronounced grayness and substan- 
tial diminution in sharpness of the print used on the decor 
sheet. The roughness of the plast is 106 microinches. 

, The above result shows that the gloss of a plate 
30 (and the gloss of a laminate pressed from it) can be substan- 



tlally changed without materially changing the texture (i.e., 
average, coarse roughness) and that low gloss plates Co not 
produce satisfactory laminates. 

EXAMPLE 4 

S Using a 410 stainless steel press plate which origi- 

c: 

^ nally had a mirror finish and which had been overblasted in 

f*? a commercial peening device to obtain a plate gloss of 79 

CC and a plate roughness (AA) of 36 microinches using S-7- steel 
CO 

shot (radii of curvature .0035 mesh) only, a laminate is 
ID pressed as in Example 1 . The resultinq l&runate has a gloss 
of 8.0 and a roughness (AA) of 34 microinches. This laminate 
strongly resembles those which are pressed from aluminum- 
iitho paper caul stock. That is, if one uses matte-finished 
0.5 mil aluminum foil v.-hich hzs been bonded to coated litho 

15 



20 



25 



30 
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!5,609 paper, the resulting laminate will have a gloss of 10-11 and 

a roughness (AAJ of 40-45. 

EXAMPLE 5 

4410 stainless steel plates 18" x 20" x .070" are 
5 blasted with iron shot in sizes S-110, S-230, S-390 and S-550 
5 (radii of curvature .001 inch, .0115 inch, .0195 inch and 

.0275 inch, respectively) to produce a uniform texture over 
^ the entire surface of each plate. The plates are then used 
to produce 3olid color black laminates in the manner of Ex- 
10 ample 1. To produce & solid color, the decor assembly, con- 
sisting of 1 sheet of overlay paper and 1 sheet of the wood- 
-grain printed paper of Example 1, is replaced with a single 
rheet of 90 lb. black decor paper, 3000 ft. 2 ream, impregnat- 
ed with melamine/fortu?ldehyde resin to about a 45% resii. con- 
15 tent; otherwise the procedure is unchanged. 

Measurements on the plates and laminates reveal the 

following : 

AA Roughness Gardner 60° Gloss 
Size No . Microinches Plate La minate 

20 b-110 91 21.5 4.0 

S-230 129 23.4 4.7 

S-39C } 58 29.5 5.7 

S-550 187 29.0 6.0 

The laminates have a rich black eppea ranee which changes very 
little with the angle of view. There is no evidence of mottle. 

23 When the plates ar.» viewed through a stereo micro- 

scope ac magnifications of about 10X to about 60X, the sur- 
face can be seen to consist of craters which are spherical 
segments of radius similar to that of the shot used for peen- 
ing. The intersections of these spherical s»gments are seen 

30 to be rounded and without sharp edges. The topography resem- 
bles that of a rolling, hilly terrain. No fragments of the 
decor laminate paper are seen on the surface of the plate. 
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EXAMPLE 6 (Comparative) 
From the screen analyses used to classify iron shot 
and grit, it is possible to select some of each type which 
are approximately the same in particle sisa. with reference 
5 to the shot sizes described in Example 5, the following 
f-J approximate equivalents can be noted: 



SAE All Pass SAE All Pass 

Shot Opening Grit Opening 

Size No. (Inches) Size No. (Inches) 



CM 
CO 

CO S-110 .^232 G-50 .0280 

S-230 .0394 G-40 .0394 

10 S-390 .0661 G-16 .0661 

S-550 .0787 G-14 .0787 

#410 stainless steel plates are blasted with G-50, 
G-40 and G-16 grits in a manner similar to that of Example 5 
using a similar blasting machine and adjusting the control 
parameters to apply the same energy to the particles as they 
leave the throwing wheel. Thus the only substantial differ- 
ence is in the shape of the abrading particles, all other 
factors being maintained constant. Again, solid color black 
laminates are made and the following data obtained therefrom: 

SAE Laminate 
20 Grit AA Roughness Gardner 60° Gloss 

Size No. (Microinches ^ Plate Laminate 

G-50 200 2.9 0.6 

G-40 222 3.0 0.5 

G-16 261 5.8 1.1 

By comparison with the data of Example 5, it is 
seen that grit particles of a size corresponding to similar 
shot particles give a very different roughness and gloss. 
That is, S-110 shot gives a roughness of 91 microinches where- 
as the corresponding grit particle- (G-50) gives a roughness 
of 200 microinches; likewise S-230 shot gives 129 microinches 
and the corresponding grit gives 222; S-390 shot gives a 

JO 

roughness of 187 microinches and G-16 shot gives 261. 



As expected, the gloss measurements on the plate 
and laminate are correspondingly low. In fact, the gloss 
readings on the laminate are essentially beyond the range in 
which the glossmeter car. be read with reliability. 

5 When viewed from a position normal to the plane of 

£2 the laminate, the color thereof appears to be reasonably 
^ black, but as the angle of view is changed, the color varies 
"^through many shad3s of gray until the angle- of view is about 
e*3 30° relative to the plane of the laminate. At this point, 

10 the color appears to be a very light gray and can no longer 
be reasonably described as black. Of course, similar color 
distortions would be observed if the laminate were used on 
furniture tops and they would be highly objectionable to the 
makers and users of such furniture. 

15 When the plates are examined under the stereomicro- 

scip«* # the indentations are found to be irregular and varied. 
However, they can reasonably be described as intaglio impres- 
sions of sections of pyramids, corners of cubes, or sections 
of tetrahedrons; all characterized by sharp edges which occur 

20 along the intersections of the approximate planes which com- 
prise the faces of these intaglio impressions. This can be 
easily understood by examining large grit such as G-10 or 
G-12 which show these sharp edges to the unaided eye. Corre- 
sponding shot sizes, S 780 or S-660 (radii of curvature .0390 

25 and .033, respectively), appear to be rather uniform spheres 
and resemble lead shot used in shotgun cartridges and the 
fike. 

The plate also contains many fragments of the black 
laminate surface which are so completely forced into every 
30 fissure of the plate topography that they are more easily 
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broken away from the laminate than extracted foim the cre- 
vasses. This, of course, changes the topography of the plate 
since many of the valleys are filled up and ho longer "print" 
on subsequent pressings. A further risk exists that some of 
5 these fragments might break loose on subsequent pressings and 
*|S contaminate laminates of contrasting color. For instance, 
black solid color followed by a pale yellow solid color. 

CO 

Finally, it is noted that the olate is not com- 

CO 

CO Pletely abraded over its entire surface on a microscopic 

10 scale, but that some portions of the original plate surface 
reamin undistrubed. For instance, consider a grit particle 
which has the approximate shape of a regular tetrahedron. 
Such a particle will leave indentations whose projection on 
the plane of the original plate will be triangles. The plate 

15 blasted with G-16 grit shows triangles whose sides varJ.ed 

from about .005" to about .015". Adjacent to the depression 
is an undisturbed area of irregular shape and about twice as 
large. This area retains the original high gloss of the 
plate. As the grit sizes become larger, the undisturbed areas 

20 also occupy a larger traction of the total area of le place. 
It is for this reason that the apparent anomaly between lami- 
nate gloss and plate roughness is observed. That is, as the 
grit size becomes larger, G-50 to G-40 to G-16, the roughness 
of the laminate (hence the plate also) becomes greater. This 

25 is to be expected. At the same time, however, the total fractio 
of the original area which remains undisturbed becomes greater 
because the larger grit particles form a coarser pattern as 
they strike the plate. The undisturbed surfaces have a high 
local gloss (that of the original plate) and hence reflect 

i:0 ■„».:: e _ight to the gloss meter sensor. The effect of ^he : . . 



er undisturbed axea J. a slightly greater than that of the deep-, 
er impressions so tha,t the gloss rises slowly with increasing 
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,609 grit size. This can be overcome by abrading for longer times 

or with greater throwing energy in order to reduce further 
the cumulative undisturbed area. The gloss becomes extremely 
low and the graying even more pronounced under these circura- 
5 stances. 
<t 1; EXAMPLE 7 

^ Two peened 4*x8' plates, prepared as in Example 2, 

^ are clamped into a 4'xlO' Siempelkamp, fast closing hydraulic 
C5 press fitted with steam platens. The press is heated to 160°C. 
10 platen temperature which is maintained at thermal equilibrium. 
An assembly consisting of a dry print sheet impregnated with 
a low-pressure melamine/ formaldehyde laminating resin is over- 
laid face-up upon a 3/4" thick, 45 lb. /ft.' density, .^-layer 
particleboard. A similar print sheet is placed beneath the 
15 particleboard, face down. The assembly is moved into the 

heated press, each face of the assembly contacting one of the 
peened plates. The press is closed and a pressure of 350 psi 
is maintained over the entire- assembly surface for 60 seconds. 
The press is then opened. The assembly releases easily from 
20 the plates. The two board surfaces exhibit roughnes;. and 
gloss values substantially the same as the laminate of Ex- 
ample 2. 
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The claims defining the invention are as follows: 

1. A process for the production of a textured 
decorative laminate which is substantially free of grayness 
and mottling which comprises heat and pressure consolidating 
an assembly comprising, in superimposed relationship, a 
supporting baseimemebe*, a^ melaine formaldehyde resin 
impregnated decorative, cellulosic sheet and a peened metal press 
plate/*a*e- a texture over substantially its entire surface, the 
textured surface of said plate facing said sheet and having an 
arithmetic average roughness of from 30 microinches to 200 
microinches, a Gardner Glossmeter 60° gloss of from 20 to 100 
and comprising a myriad of craters having radii of curvature 
of from 0.003 to 0.050 inch, the texture having been provided 
by a peening of the surface of said metal press plate with 
substantially smooth and rounded large size shot. 

2. A process according to claim 1 wherein said 
plate is stainless steel. 

3. A process according to claim 1 or 2 wherein 
said metal press plate is further peened by a smaller shot. 

4. A process according to claim 1 or 2 wherein said 
metal press plate is lightly over-blasted with sand or 
grit. 

5. A process according to any one of claims 1 to 
4 wherein said large size shot has radius of curvature of 
from 0.003 to 0.050 inches. 

6. A process according to any one of claims 1 to 5 
wherein said supporting base member comprises particleboard . 

7. A process according to any one of claims 1 to 5 
wherein said supporting base member comprises plurality of 
resin impregnated cellulosic sheets. 



8. A process according to any one of claims 1 to 
7 wherein said shot is metal shot. 

9. A process for the production of a textured 
decorative laminate substantially as hereinbefore described 
with reference to Examples 1, 2, 4, 5 and 7. 

10. A textured decorative laminate when prepared 
by the process as claimed in any one of claims 1 to 9. 
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609 BACKGROUND OF IN VENTION 

For many years decorative laminates have been used 
aa 3 surfacing material in residential and commercial struc- 
tures wherein aesthetic effects are desired in combination 
5 with functional behavior such as wear, heat and stain resis- 
'•^3 tance. Typical applications of said laminates are surfacing 
©•J for wall?, partitions, table tops, counter tops, furniture, 

^9 doors and the like. Such decorative laminates generally are 
CO 

eg produced from a supporting base member, usually either a par- 

10 ticleboard product or a plurality of resin impregnated core 
sheets usually composed of kraft paper which has been im- 
pregnated with a thermosetting resin and, more particularly, 
with a thermosetting water-solnblo or water-insoluble phenol- 
ic resin, and a decorative sheet. When the kraft paper has 

15 impregnated with the thermosetting resin, the sheets are 

dried and cut to the appropriate site. Thereupon, a plurali- 
ty of these resin impregnated sheets are stacked in a super- 
imposed relationship. The number of plies or sheets in the 
stack depends on the 'ultimate intended use of the laminate. 

20 For most purposes, the number of plies of these core sheets 
will total etoewt-six to nine but can total as many as 12-15. 
when par ticleboard is used, the material preferred is that 
produced from thermosetting resin impregnated wood chips 
which are heat and pressure consolidated into a composite 

25 structure. This particleboard is usually also referred to 

as flakeboard, chipboard, etc. and is well known in the art. 

There is then placed on the stack of core 9heets or 
particleboard, the decorative sheet which is generally a sheet 
of alpha-cellulose paper rfhicn bears a pringed design or has 




resin which is not subject to significant darkening upon the 
application of heat, suitable resins for the decorative 
shoots are the aminotriazine rosins and nioro particularly the 
me iamine- forma lcehyde resir.s, the benzoguanamine-f ormalde- 
S byde resins, the unsaturated polyester resins and. the like. 
^ Zt is generally desireable, when making these decorative lam in- . 

ates, especially those produced with che kraft core sheets, 
^ to make use of a protective overlay sheet which is placed 
atop and is similar to che decorative sheet but is generally 

CO 

10 devoid of any design and, in the final laminate, is trans- 
parent. The superimposed laminate components are then insert- 
ed into a laminating prest and are heat and pressure consoli- 
dated to a unitary structure, ouring the consolidation step, 
the thermosetting resins are converted to the thermos «jt state 

15 thereby providing an extremely hard, attractive and permanent 
laminated product. For obvious economic reasons, it is common 
practice* especially when producing the kraft paper supported 
laminates, to colsolidate a plurality of these individual 
laminating assemblies into one large assembly, or press pack, 

20 said stacks being separated from one another by a release 

sheet, and then to subject this peck to heat and pressure con- 
solidation. 

In consolidating the laminate components according 
to the original, most widely practiced techniques, each indl- 

25 vidual assembly is placed with its decorative overlayment 
surface adjacent to a highly polished stainless steel press 
plate. The function of the press plast is twofold. First, 
it provides a smooth, defect-free surface to one side of the 
laminate. Second, in connection with the kraft paper based 

30 supported systems, it serves to separate pairs of back-to- 



2S,«09 -back assemblies, thus permitting a plurality of these assem- 
blies to be consolidated Into laminates in one operation, 
usually in back-to-back relationship. In the art, the kraft 
paper base supported laminates are referred w> as 'high pres- 
5 sure* laminates, obviously because of the pressure used during 
*££ the consolidation processes. 

CSJ The surfaces of laminates produced in this manner 

• CO 

' Tt»art> generally very glossy, and, as time passed, the consumer 
CO 

^desired a less glossy surface. In the earliest days of the 
10 high pressure laminating art, the smooth, glossy surface pro- 
duced during the pressing operation was reduced to a matte or 
less glossy finish by rubbing the surface with pumice, origi- 
nally in oil slurry, but more recently in a water slurry. 
For the purpose of this discussion such a flat, smooth, but 
15 reduced-in-gloss surface will be referred to as a "Class I" 

surface. A slightly textured surface against an aluminum foil 
caul stock., as is explained more fully below. Such a surface 
will herein be called a "Class II" surface and is described 
as "mini-textured" because the hilltop-to-valleybottom depths 
20 of such ttxeures are from about O.S rail (.0005") to about 

1.0 mil (.001"). Somewhat coarser textures, sometimes called 
"low-relief" surfaces, can- be produced by a printing process 
-mown as the "heavy ink method" such as is described in U.S. 
Patent 1,373,068. These textures havo hilltop-to-valley- 
PS bottom depths of about 3 to 5/ ral e s and will be herein railed 
"Class ill" surfaces. Finally, a very heavily textured sur- 
face can be produced by the methods of U.S. Patent Nos. 
3,860,470 and 3,718,496. The hilltop-to-valleybottom depths 
of these textures are of the order of 20 mils. These tex- 
30 tures will be herein called "Class. IV surfaces. 




To recapitulate the above t 

Hilleop-to-Valley- 
Roughneaa bottom Depth 
Class Ho4a of Generation Micro laches Wis 

I Fualce Rub 8-35 Hot Applicable 

5 ' IX Aluminum Caul 30-120 0.5-1.0 

Stock 

^ III Heavy Ink — 3-J 

®f IV "Subs tit Jte Caul" — About 20 

CO 

^* The Class XI surfaces have proven to be of special impor- 
CO 

CQtance because they are attractive to the touch, yet serve to 

10 overcome "telegraphing" of joints, glue lines, coarse grain 
and other discontinuities which may occur in modern furniture 
structures, especially those which use frame construction as 
opposed to solid panels, e.g., in a table top. "Telegraphing" 
is used in the industry to describe and define the ability of 

IS a plastic sheet to reproduce in its upper surface whatever 

texture may be possessed by the substrate upon which it rests. 
Thus, for many years, the best practice in mounting high 
pressure laminates was to use smooth-surfaced hardwood-faced 
plywood, usual.'. y birch or maple. With the advent of recon- 

20 s true ted wood particleboard for laminate substrates, it be- 
came the accepted practice to use three-layer construction 
which featured a smoothly sanded layer of "fines" on the 
bondable Bur faces thereof to eliminate "telegraphing*. 

25 Furniture manufacturers learned that the Class II 

surfaces, described above, tolerate a much rougher substrate 
gluing surface and yet do not exhibit "telegraphing". This is 
because the Class II surfaces are not strictly flat, but have 
a slight texture which disguises rhe effects of "telegraphing" 

30 so that it is no longer noticeable to the viewer. 
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1,609 Zt should oe understood that a Class XX surface is 

only mildly textured and that the ultimate furniture user 
will not be unduly aware of the depth oe the texture. For 
instance, such a textured laminate will provide a suitable 
5 writing surface if used as a desk top. 

(~ Class XXX and XV surfaces will also eliminate "tele- 

^ graphing", but represent such departures from even approxi- 
^ aate planarity that aesthetic requirements are violated and 

co 

CO the utility expected of such approximately planar surfaces is 



Because of this unique dimension in texture, i.e., 
one which is coarse enough to hide "telegraphing-, yet smooth 
enough to be accepted as planar, the "mini-textured" sur- 
face laminates have enjoyed great popularity and now account 
for over 50» of all the commercial laminates produced in the 
United States. 

Earlier investigators used either embossed, machin- 
ed or etched three dimensional metal Dress plates in making 
such decorative laminates, directly from these plates. 

Bnbossed plates require the preparation of an em- 
bossing die or roll which in itself is expensive; but emboss- 
ed patterns must be at least .002" in depth in order to com- 
pensate for wear on the die which will otherwise alter the 
character of the embossed pattern. Plates produced by ma- 
chining are usually limited to geometrical patterns. The 
machining operation is slow and costly and not well suited 
to the preparation of a large quantity of plates' machined 
plates or dies are usually made in small numbers but are 
used to produce many pressings, usually in the millions. 
Etched p.* ites are veil known, but the cost of the etching 



39*609 hatha, photographic equipment etc. requires an extensive 

capital outlay. Moreover* the process is critical and demands 

highly skilled artisans to carry it out. For the reasons , 

menti>nea, each of thaae processes is costly to begin with 

S bat nay be even — * costly from the standpoint of malnte- 

g2 nance of the finished flats . These plates inavoidably be- 

64 cone damaged through handling in normal use. Such damage is 
CO 

not due to any factor inherent Jn the process such as wear* 

CO 

CO corrosion, fatique etc., but due to accidental events such 
10 as scratching* bending, burnishing and the like when the 

plate comes into undesired contact with other hard* sharp or 
abrasive objects. A small scratch only an inch or two in 
length can render useless an entire press plate of S'xll* 
dimensions. It is therefore of great importance that such 

15 plates be capable of easy repair. This is not true of em- 
bossed, machines, or etched plates whcin cannot be re-cycled 
through the process which originally produced then. The 
peening process described herein for producing the plates 
used in the instant invention, however, can be tarried out 

20 repeatedly on the same plate to produce the identical tex- 
ture at very low cost. 

Other investigators proposed making the plates out 
of materials other than metal having the desired configuration 
hat these were not satisfactory because of the failure* in 

25 one way or another* of these materials during the high 
temperatures and pressures used in laminating. 

Aluminum Soil bonded to paper, i.e., aluminum foil 
caul stock, especially in the production of the high pressure 
laminates* has been used, as is mentionad above, for about 

30 the last ten years as a texturing medium in the production 



34,609 of textured Laminates. This paper-foil combination la Insert- 

ed between the overlay sheet and the press plate with the foil 
aide adjacent to the overlay sheet as described by Ingram 0. 
Robertson, Jr., "Use of Aluminum Poll Release Sheets in 
5 Decorative laminates", TAP? I Plaatics-Paper Conference, Chi- 
5 cago, 1971, or TOPPI Journal. Vol. 55, pages 1341-1344, 1972. 
CO Various textures can be generated in the laminates by choice 
21 of the finish on the foil and the texture of the paper used 
99 to back it. 

Iq two particular combinations of aluminum foil 

and paper ahve become especially popular. Both combinations 
employ .0005", matte finish, 1235 alloy aluminum foil. In 
one case, the foil is laminated to a 40 lb., machined-glaxed 
natural paper. In the other case, a coated lltho paper of 

15 about the same weight is laminated to the foil. 

Unfortunately, aluminum foil caul stock ia relative- 
ly expensive and during more recent years attempts have been 
made to find cheaper eubsti fates. One of the most common 
replacements employed ia a glassine paper coated with a 

20 smooth layer of polymeric material .-ontalnlng a release 

agent. This material, although less costly than caul stock, 
produces laminates whose cleanabllity ia poorer than those 
produced from caul stock and which are more prone to a sur- 
face irregularity common to both high and low pressure lami- 

25 nates called "mottle" which is caused by the paper used in 
the glassine release sheet. Apparently, c.ul stock success- 
fully masks the structure of »Jie paper to which it is banded 
and thus reduces, although does not eliminate, mottle, while 
glassine does not. The glassine sheet is also much more 

30 flexible than the caul stock and hence often wrinkles during 



tte laminate assembly operation, leading to rejected products, 
furthermore, the glsssine type of material also suffers be- 
cause of the lack of uniformity in the gloss of the polymer 
release coating thus producing variable laminate surfaces. 
S Attempts to tiuee caul stock after one pre c sing have 

proven futile becuase of the necessity for careful cleanly 

94 of the foil between uses and the rapid deterioration thereof 
C» 

due to creasing, etc. thereof. Attempts to use harder foil 

eo 

CO only reduced the onset of the deterioration. 
10 A further investigation of. press plates, in tn at- 

tempt to eliminate the necessity for using caul stock, has 
also proven unsuccessful. Commercially available embossed 
steel plates were found to be wanting because the embossments 
thereon were too deep and shallower embossments could not be 
15 produced because the pattern on the embossing roll used to 
emboss the plates would not wear well enough to produce suf- 
ficient plates to make the operation viable. 

A commercially successful flame-spraying technique 
which would result in press plates of the proper roughness 
20 and gloss required to produce the' ultimate laminates has also 
been considered. In this process, stainless steel plates 
were coated with metal and metal oxides by fixate spraying 
to yield plates covered with thousands of small , spherical 
particles and resembling sandpaper in appearance. The plr.tes 
25 appeared to be satisfactory with regard to roughness but when 
modification of the gloss was attempted, they could not be 
made uniform on both the hilltops and the valleys. Laminates 
produced therefrom were of poor surface quality. 

GUHMARY Qp THE IHVENT.'ON — 



The present Invention provides a process Cor the 
production of a restored decorative laminate which is substant- 
ially free of grayr.es b and aottling which comprises heat and 
pressors consolidating an assembly comprising, in superioposed 
relationship, a supporting base member , a or lamina- formaldehyde 
resin iopregnaf^d decorative, cellulosic sheet art a peened 
metal press plate having a texture over substantially its 
entire sovface, the textured surface of said plate facing said 
sheet ami having an arithmetic average roughness of from 30 
nicroinches to 200 Dicroinches, a Gardner Glossneter 60° gloss 
of frost 20 to 100 and comprising a myriad of craters having 
radii of curvature of from 0.003 to 0.050 inch, the texture 
having been provided by a peening of the surface of said metal 
press plate vith^ large size shot. 

Zn a preferred form of the invention the gloss may 
be modified by further over peening the initially peened 
metal base metal press plate. 
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^SQtaplatea whose surface ha* been textured by peening with 
subaUutial)S*^g£«rlcel steel shot and whose gloss nay be in- 
dependently aedified/^Tf^ntK^tgauy, bu further overpeeaing 
the initial texture, can be used 7n^tn^*i»a3duction of leal- 
na tes of superior surface quality. — 

C*l The peening of the press plates is conducted by us- 

CO 

^ iag large shot which imparts to their surface the essential 
CO 

^ texture and gloss and, where required, a second bl .sting with 
smaller shot cr very light overblastlng with sand can be used 

10 to further reduce the gloss. 

Leainates manufactured from these plates are of 
excellent textured surface quality in that the grayness attend- 
ent the use of caul stock, especially in solid, dark color 
laminates is greatly reduced and the mottling, normally pre- 

IS sent is omitted. Because of the hardness of the plates, they 
resist damage through handling in the manufacturing process. 
DESCRIPTION OF THE INVENTION 
INCLUDING PREFERRED EMBO D IMENTS 
As mentioned above, I have now discovered a novel 

20 method for producing textured laminates from properly prepar- 
ed press plates, and the said textured laminates, per se. 
The alminates are superior to those produced heretofore since 
they are substantially free of grayness, i.e., they are at 
least about 909, and approach 1001. free of grayness. They, 

25 furthermore, exhibit no indesireahle mottling and have an im- 
proved stain resistance due to the fact that the desired 
surface gloss thereof can be actained directly from the lami- 
nate ing press and no further surface treament is necessary, 
the protective resin surface which decreases stain resistance. 

30 Furthermore, the problem of disposal of the texturinu-release 



s ,60* shea* (whether aluminum caul stock or coated paper) la elimi- 
nated aa well as the original ooat of the release sheet. 

Graysess is textured laminates Is believed to re- 
sult from the surface treatment of the laminate after removal 
5 thereof from the press in an attempt to produce a nore dealr- 

able surface gloss. A laminate pressed froa a smooth, pollah- 
64 ed plate wlli appear to possess a deep, rich surface and sill 
^not vary in color from the color of the print layer below it. 
CO Wen auch a laainate ia rubbed with pumice, as discussed 
10 above, to reduce its surface gloss, thereby reducing gl«re 
and rendering the laminate store aesthetically acceptable ia 
certain application*, many thousands of minute scratches are 
made on its surface. Bach of these scratches scatters a 
snail amoont of light at the surface. The scattered light 
i5 is usually white light. Therefore, the observer is viewing 
the background coivr through a surtain of white light and the 
surface appears to have a gray cast and the background color 
seeaa to have varied. In effect, the white light which is 
scattered is mixed with the light trom the backgroudn color 
20 and that color then appears to be a lighter tint of the o r ini- 



tial. 



If the production of a low gloss laminate is attempt- 
ed by first rubbing thepclished steel plate with p'mice, one 
finds that this laminate also exhibits grayness. This result 
occurs because the thousands of scratches imparted to the 
press plate by the pumice rubbing have been molded with very 
high f ideltiy into the resin surface of the laminate. Etch- 
ing of the polished plate also results in grayish laminates 
because the light scattering character of an etched surface 
is even more pronounced. Sand blasting the plate surface 



,609 with particles of silica or alunina etc., which posses many 
sharp angles, produces a light scattering so that only very 
United gloes reduction of the plate and/o«* laminate takes 
place without producing an undesirable gray cast. Severe 
5 gloss reduction on the plats by sand blasting can cause such 
_ Intense light scattering that the underlying pattern on the 
^ print paper may be totally obscured. It till be understood 
^ that the sandblast nay be airborne, thrown from a wheel , 

gravity iapinged or otherwise accomplished. The final result 
xo^vill be the sane because the abrasive particles have sharp or 
pointed edges etc. 

X have found, recording to the present invention, 
that graynoss in laminate surfaces can ►.«. substantially elimi- 
nated by peening the metal press plate surface with pnrticlea 
1$ which are substantially smooth and rounded /such aa metal shot 
or balls, etc., having radii of curvature of about 0.003 to 
about O.050 inch. The smooth, spherical particles distort 
the plate surf act to provide the contour required therein in 
the form of crata-.s but do not scratch it. Thue, no light 
20 scattering occur a. Since the surface of the plate is no long- 
er flat, light is reflected form these hemispherical orators 
at many different angles an J the gloss seems to heve been re- 
duced since the viewer can no longer uee al.\ the t9flected 
light from a single angle of view. 
25 The peened plates used in the present invention 

have a surface covered with a myriad of tiny craters having 
radii of curvature identical to those of the peening particle 
used, the intexior surfaces of which are curved and hence do 
not produce planar nor ror-. Image reflections, but are never - 
•<Cm**P theleas smooth enough so that grayness is not exhibited in 
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5,6 09 the laminate produced therefrom. 

He tt lint}, on the other hand, is a slight variation 
in surface gloss across the surface of a laminate which cre- 
ates lighter and darker areas in the eyes of the observer 
S when viewing the laminate surface. The banic cause of roott'- 
^ ing is believed to be due to the paper used in the texture 
^release sheet, e.g., the caul stock. The amount of paper 

^* fiber present in each sroa.ll section across the sheet varies 
CO 

CO from area to area during its production. Because of this, 

10 the amount of compressive force transmitted by each section 
varies. Those sections which are beneath a gxeater mass of 
•:ellulosic fibers will have full pressure transmitted where- 
as those under crees deficient in fibers will sustain less 
pressure. More precisely, the total Corr-c which goes into 

IS the production of the laminate tends to be supported by the 
higher spots in the paper and this force is bridged from ont 
high point to the ne«t. This variation 13 pressure causes 
th« variation in surface gloss which, in turn, *.s defined as 
mottling. Xn the case of polymer coatad rel»a-:e paper, mottl- 

20 ing is increased by the tendency of the polymeric coating to 
flow more readily into the high or low pressure spots created 
by the release paper formation. Thus the contrast in glass 
is increased and the mot tl inn appears to be worse because it 
is more noticeable. Aluminum foil caul 3toc* lessens the 

25 connrast because it behaves in scbstanuijlly the sane manner 
regardless of high or low pressure spots but it still produces- 
undesirable areas of mottling. 

The textured peened press plates used in the instant 
inventio.. produce laminates which aro ontiroly free of mottling 

30 because they are incoipressable relative to the laminate com- 
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ponentB. They, therefore, .orce the laminates to compress 
uniformly over their entire surface, resulting in a uniform 
ylosa and no mottle. 

Shot peenlng has long been recognised in the art as 
S a method for treating im*tal surfaces. It is a method of cold 
^ vorXino in which compressive strerses are induced in the ex- 
<M po«i*:d surface layers of metallic object by the impingement of 
5 » stream of shot directrd a' the metal surface at a high ve- 
locklty and under controlled conditions, see "Shot Peening', 
10 The ASM Committee on Shot Peon ing, Metals Handbook, 8th Ed., 
Vol. 2, pages 398-405, >.9t,4. American Society for Metals, 
Metals Park, Ohio. 

It will fce apparent to those skilled in the art of 
ratal working that numerous weans exist for creating metal 
15 plates which are covorec with a myriad of spheroidal craters 
whose interior surfaces are relatively smooth and which do 
not scatter Usht over mlcrodiiwnsions of that spheroidal 
surface. Some of these methods are listed below: 

1. Peening with a hand-held hammer or s.milar tool to 
20 produce spheroidal craters, the craters beirg larger for a 

given striking force an the metal becomes softer. "Hammered" 
coppor. brass, pewter and alumh.um are produced. by this method. 

2. Embossing by means of a roll or die. U the texture 
in the embossing die is itself smoothed and rounded, the meta>. 

25 vill assume th« same- configuration (ir, intaglio image), soft 
ste«l and aluminum sheeting are commonly produced by this 
method. 

3. producing an electrotyi^ iun a surface, which may 
be non-metallic, but which has the desired smooth, but wavy 

30 surface. For lnstancn, by eJecv.rov/:*..,:,, from t/.e surface of 
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25,609 a laminate produced from alununum foil cauls, filling the 

electrotype with type metal to produce a plate about 1/10" 

thick and using this plate to produce further laminates by 

conventional pressing. The laminate so produced is indistin- 

S gui enable from the one used to prepare the electrotype. 

J2 4. Peening by propelling shot. gJasi teads or other 

CM rounded projectiles at the surface of a metal plate. The 
CO 

basis of this method is described In the above- disclosed ASM, 

Ct 

^ Metals Handbook. 

10 5. Peening by me*ns of a rotary flap wheel containing 

spheroidal particles as disclosed in U.S. Patent j, 857, 750 

Numerous other arrangements could be used to create 
spheroidal indentations in metal s by propelling, dropping or 
striking the metal surface witi. a rounded implement. 

15 in chcosing the most desirable method of producing 

the plates used herein, it should be understood that it has 
been the practice for many years in the high pressure lami- 
nating industry to 'as press plates made of 410 stainless 
steel which is so hard (about 35-45, Rockwell "C" scale) that 

20 it c"»n ba worked only by the application of high energy im- 
pactions. The shot blasting technique of Method 4 described 
above is especially useful for the purpose and is, in fact, 
preferred because it generates textures of considerable depth, 
yielding roughnesses of up to about 200 microinches. While 

25 the falp-wheel peening of Method 5 is useful in limited cases, 
le usually requires repeated processing of 410 stainless steel 
to produce textures which havo a roughness of only about 16- 
22 microinches. 

In order that the nature of Uu- plate may be better 

30 understood, there are described below certain techniques of 
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6 09 abrading and texturing plates which are essentially unsatis- 

factory. 

1. As noted earlier, embossing by roller or die is un- 
satisfactory because metal plates as hard as 410 stainless 

5 steel are virtually non-embossable by such a method due to 
l£ deterioration of the embossing roll. 

2. The electrotype method is extremely costly, limited 
^tc relatively small area* (a few sguare feet) and also is not 
^applicable to hard stainless steel. 

10 3. The pumice rub process, wherein rotating, stiff 

bristle br-ishes rub a slurry over the laminate as it moves 
beneath the brushes, creates thousands of tiny scratches too 
small to be resolved by the human eye. The force applied to 
the brushes, the particle sire, concentration and hardness of 
15 the abrasive, etc., car. be varied to produce glosses ranging 
from 60 - 70 down to 3 - 5 depending upon the effect desired. 
Mthough such surfaces are flat, they are not smooth on a 
micro-scale, hence they scatter and diffuse light and make 
she laminate surface appear more and more gray as the intensi- 
20 ty of the scratching produces lower and lower gloss. 

4. Abrading the surface of the press plate creates a 
similar effect. However, the resulting laminate surface is 
even grayer than if it were directly abraded. This is proba- 
bly due to tiny fractures of the laminate surface as it is 
25 pulled away from the press pUte. In orafe-* to reproduce the 
abraded marxs in the plate, the mclamine must How into every 
detail of these crevices. Since the resin then becomes thermo- 
set, a certain amount of fracturing occurs as the laminate 
surface is extracted. These additional fractures cause even 
30 more light scattering and increase the grayness. 
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5. A very efficient procedure for producing a low gloss 

on metal is to blast it with sand or similar abrasive particle. 

Sand iB characterized by sharp, angular cutting edges which 

either occur due to the natural crystalline habit of the> min- 

S erai or the fracture of the original mass from which the parti- 

^ cles were generated. In any case, "sand" produces a metal 

surface which is not micibsmcoth unless care is taken to see 

that an extremely light cut is obtained. For instance, a 

mirror- finished 410 stainless steel plate will have a rough- 
er 

10 ness of 1 - 2^»icroinches and will produce a laminate of 80 

gloss units' with about the same roughness. The laminate will 
appear polished and icear. If the mirror-finished plate is 
now lightly blasted with sand, the plate roughness will be 
slightly increased to about 3-4 mlcroinches and the gloss 
15 of the plate will be about 78 units. If a laminate is press- 
ed from this plate, its gloss will be about 20 units and it 
will take on a grayer color than that pressed from the polish- 
ed plate. This degree of gsaynes- has previously been toler- 
able in commercial applications since no means of eliminating 

20 it was known. B> continuing tc blast the plate with sand, 

the roughness may be increased to about 5 microinchen and the 
gloss reduced to about 10 units. At this point, the laminate 
pressed from it will have a sirai.'.ar roughness, but a gloss of 
onl> -bout 2 units, The rcsuitaic yraynnss, however, is un- 

25 acceptably evident, a definite change i„ color is noticeable 
and the printed pattern (if one is used) is distinctly reduc- 
ed ir. sharpness and clarity. Thus stnd is not a suitable 
. mediuc to Increase the texture of a pi ate and/or laminate 
while still retaining optical clarity and fidelity at the 

30 normal gloss desired. The use of "grit- gives the same re- 



suits as described above for sand and for the same reasons. 
The above-disc loeed "Metals Handbook", P. 364, states that 
"Grit consists of angular metallic v articles C usually crush- 
ed hardened cast steel . . .) with high cutting power". 
5 6. Metals can be etched to reduce their gloss, but this 

f£ treatment also results in a surface condition which is not 
CS microsmooth due to the varying rates at which the raetax re- 
5 acta locally which is iurther influenced by ite crystalline 
£J structure and purity. Laminates pressed from etched plates 
l7 cannot be reduced to low gloss levels without development of 
severe graying or haze. 

in order to control the gloss and texture of lami- 
nates made from press plates while concurrently reducing lami- 
nate grayness and mottle to a minimum, it is necessary to 
15 know the relationship between the plate roughness and gloss 
and that of the laminate produced from it. It has been found 
that high pressure melamine laminates reproduce the surface 
against which they are molded with very high fidelity. For 
instance, microscopic examination of laminates made from pol- 
20 lshed plates will reveal the replicas of very tiny scratches 
remaining in the press plate even after polishing. Robert- 
son, in the above-cited reference, shows photomicrographs of 
this surfaee by the decorative laminate. I have also found 
that a given textured press plate and the laminate produced 
25 from it have approsimately the same roughness. 

I have also discovered that the gloss produced on 
the laminate can be predicted if the gloss =t the press plate 
is known. Table I, below, shows measurements made on a series 
of textured press plates and the laminates made from them. 



30 
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TABLE I 



60* GARDNER GLOSS ON 410 STAINLESS STEEL 
PLATES AMD ON LAMINATES PRESSED FROM THEM 



LAMINATE 



PLATE 



5 



1. 1 
1.2 

i .a 

1 .6 
2.5 
2.6 
5.9 
8.2 
8.4 
10.3 
10.8 
11.1 
12 .4 
16.8 
17.0 
19.0 



6.S 
6.0 
6.5 
9.5 
12.0 
28.0 
38.0 
42.0 
50.2 
SO.O 
J4.0 
58.0 
67.0 
74.0 
86.0 



4.5 
6.S 



CO 



CO 
CO 



10 



» It can be seen that the correlation between gloss on the plate 
and gloss on the laminate is very high. In this case the co- 
15 efficient of correlation, ('Handbook of Industrial Statistics", 
Bovker 6 Ueberinan, Prentice-Hall , Inc., Englewood Cliffs, 
N.J. (1955), pg. 895), is over 0.99, indicating statistical 
significance at the 0.001 level. It should be noted that 



20 



25 



30 



-16 B- 



:9,609 these data were gathered on press plates made by various 

<w»ans, not only by peenlng with shot. Thus, the correlation 
between the gloss or the press plate and that of the laminate 
is Independent of the topography of the surface. Thus, some 
5 of the plates, which were not made by rounded in dan tors, yield" 
j£ ed laminates which were too gray. Therefore, the instrument 
CM of infection is important to eliminate grayness, hut It does 
^ not influence the high correlation between plate gloss and 
52 the resulting laninata gloss. 
10 in measuring the plate gloss, it is necessary that 

the surface be clean and free from (1) dust developed during 
the texturizing process, {*> oxide film or (3) other contami- 
nants which might be present. I have found that cleaning of 
the surface with metal cleaners designed for household use 
15 gives highly reproducible gloss measurements on textured 410 . 
stainless steel plates. Two suitable commercial cleaners are 
"PENNYBRITE® from North JUrerican Chemical Organization, Canby, 
Indiana 46113, and "WINKLE®" from Draekett Products Company, 
Cincinnati, Ohio. In cleaning the place, the surface should • 
20 fc. flooded with water so that good solution of the cleaning 
paste occurs and that chemical cleaning may take place. 
The plate gloss is measured with a Gardner 60* gloss meter. 
On very glossv plates the meter may read off scale. This can 
be compensated for by setting the meter to a lower point than 
25 called for on the standardizing ceramic placque. Por instance, 
I have set the point "60" on the scale for standard reading 
"92". Thus plate glosses over 100 can be measured if neces- 
sary. This will not be likely on plates within the roughness 
range of interest herein. 
30 The gloss of the laminate is also related to the 

roughness of the press plate as shown in Table II, below. 



R0HGBN83S (AA> 08 PEERED 410 STAINLESS STEEL PLATES 
VS. 60» CA&HPEE CV08S OH LAMI HATES PRESSED PK O M THE M 



Lanloate 
Gloss 
Gardner Degrees 


Piste 
Roughness 
Mlcrolnehea 


4.3 


127.5 


4.7 


130.0 


4.7 


119.0 


4.8 


116.3 


4.8 


131.6 


J. 1 


114.7 


5.1 


113.7 


5.3 


117.9 


5.5 


113.3 


6.0 


112.0 


7.1 


84.7 


7.3 


86 .9 



5* 



10 

Again, a high degree of correlation is found. The coeffici- 
ent of correlation is -0.89 (negative because gloss decreases 
with increasing roughness) . 

The roughness on plates and laminates is measured 
15 on a Gould profllometer SURFANALYZEft, Model 150. It is ex- 
pressed as the arithmetic average (AA) roughness, which is 
the average usually generated by pro fi lone ter instruments. 
The older literature often quotes root mean square average 
(RMS). The EMS is about 11% higher than the AA, ("Surface 
20 Texture". (ASA B46. 1-1962) Am. Soc. Of Mechanical Engineers, 
New York, S.Y. Pg. 16). 

From figures I and II r it can be seen that the 
plate gloss and plate roughness are linear functions of the 
laninate gloss. Therefore, all three can be represented as 
25 a straight line in 3-dimensional space. 

It will be understood that the preferred procedure 
for. the preperation of press plates suitable herein is to 
. peen 410 stainless steel plates having an original surface 
roughness (AA) of from afeewt 2 to 29 with cast iron or 
stefil shot by means of c onmiercially available peening machines 



to yield a surface of #pproxinately spheroidal, internally 
smooth craters, tuch plate having a surface roughness (AA) 
from e*ow* 30 to atooet 200 mlcroinches and a Gardner gloss 
of fron eboet 20 to abeve 100 units. The shot should be 
5 chosen from aises about S-70 up to S-780 (radii of curvature 
5 .003 inch to .039 inch). However, any hard metal may be used 

to produce Che plates such as carbon steel, iron and the like. 
^ It will sometimes be found that although the scale 

«*»©f the textured design, i.e., roughness, is that which is 
10 desired, the gloss produced oa the laminate may be higher 

than desired. By reference to the relationship of Plate Gloss 
vs. Laminate Gloss, one can determine the plate gloss neces- 
sary to produce the laminate glost desired. One may then re- 
duce the gloss of the peened plate, preferable by carefully 
15 overpeening it with shot which is substantially smaller in 

diameter than that used in the original penning . For instance, 
a plate peened with S-380 shot might be overblasted with S-70 
or S-110 shot to reduce its gloss without changing ti.e scale 
of the texture or roughness. The gloss may also bo reduced 
20 by overblasting very lightly with sand or similar sharp 

particles. Unless this is done with extreme care, however, 
the problem of grayness will again be encountered as is typi- 
cal *ith sharp particles. 

It is noteworthy that the above technique overcomes 
25 a critical process limitation recognised by Beeson in U.S. 
Patent 3,526,558, wherein it is stated that plates with a 
roughness greater than 150 mlcroinches RMS (equal to about 
133 microlnchea AA) do not release cleanly from laminates. 
We have found that peened press pla-.es with a roughness as 
30 high as 200AA tequivalent to 222 RMS) over substantially the 



25,609 complete plate surface will release readily when used with 

common release agenta wuch as sine stearate powder , and the 

like. Those familiar with the laminating art will recognize 

that, contrary to the impression given by Beeson, any metal 

5 plate must have a release agnet of some typ~ on its surface, 

^ otherwise the laminate will adhere to the clean metal sur- 

°^ face. The release agent may be of a rather permanent type 
CO 

such as certain silicones or f luoropolymers, or of the more 

e»t 

e*5 transient type such as sine thearate which is renewed after 

10 jvcry few pressings. The plates of Beeson, however, oust 

have a substantial protion of their surface free from rough- 
ness, i.e., there are glossy portions and rough portions on 
the plate surface. 

^♦he^hig'h^Hresliure'i^Vnates o E my iovon fci on are 

15 comprised of from afaewt 6 - 9 or more phenol/formaldehyde 

resin impregnated cellulosic sheets such as kraft paper sheets, 
asbestos sheets and mixtures thereof as a supporting base mem- 
ber having theraon a decor or print sheet, as described above, 
and preferably an outer overlay sheet which is also impregnat- 

20 ed with a mel*mine/ formaldehyde resin. The low pressure lami- 
nates contain a particleboard substrate rather than the cellu- 
losic core sheets of the high pressure laminates, a print 
sheet and, optionally, an overlay sheet. 

The laminates are produced by heat and pressure 

25 consolidating the laminate components with the textured sur- 
face of the low relief, peen>3d press plate adjacent the decor 
sheet side of the supporting base member under conditions of 
temperature and pressure known in the art, i.e., 145°C. to 
165°C and 200 psi to 350 psi for the low pressure laminate, 

30 and 130'C. to 150'C. and 1CO0 psi to 1700 psi for the high 
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pressure laminates. 

The laminates produced according to my novel process 

can be used as such for decorative pruposes, e.g., desk toss. 

wall panels, furniture, etc.. or can be used as masters, copy 

5 masters, ate. in the products of other decorative laminates 

^ to thereby save the press plate from wear and tear or acci- 

°* dental damage. The laminate masters also produce decorative 
CO 

laminates of excellent appearance with exact color and gloss 

C5 

etidelity which are free of grayness and mottling. 
xo the following examples are set forth for purposes 

of illustration only and are not to be construed as limita- 
tions on the present invention except as set forth in the 
appended claims. All parts and percentages are by weight un- 
less otherwise specified. 
IS EXAMPLE 1 

A 410 stainless steel plate, etout .070' thick, is 
subjected to a commercial peening operation using S-330 steel 
shot (radius of curvature .016$ inch) to produce a roughness 
<AM of 110 microinches uniformly over its entire surface. 
20 it had been. previously established, fron measurements on lemi- 
aates made from aluminum foil - Kraft paper caul stock, that 
the required roughness of *e plate was 90 £ 20 microinches 
in order to give the laminate texture required for commercial 



The plate xa used to naUe a conventional hi* pres- 
sure laminate by arranging appropriate layers of paper against 

it as follows: 

1. The presa plate with its textured surface facing 
ao«-ard. The plate is first sprayed *ith Releaseagen H-1S. 
e non-silicone release *?ent aade and sold by General Hills. 



23 r 609 Hinnecpolis, Hlhnecota. Zt was then wiped clean and lightly 
dusted with sine stearate powder. 

2. A convnetional overlay paper consisting of 28 lb. 
basis weight, pur a-cellulose sheet impregnated with about 

5 64% of a coasaerclal anlamlne laminating tea in of about 
{• 2 formaldehyde/1 uelsmine sole ration. The volatile content oX 
the overlay paper is about 5%. 

CO 

3. a conventional pigmented decor paper bearing a wood- 
en 

CO grain print* facing upward, and impregnated with about 40% 
10 of a commercial laminating reain similar to that in the over- 
lay.- The volatile content of this sheet is also about it. 

4. Five plies of 115 lb. kraft saturating paper of a 
commercial type, containing about 25% of a conventional 
phenol/fcrmaldehyde laminating resin with a ratio of about 

IS l phenol t 1.5 formaldehyde. Volatile content la about 5%. 

5. A layer of glassine paper to act as a release sheet. 
The entire assembly is then repeated in inverted order to pro- 
duce a so-called "back-to-back • assembly, whereupon it is 
fitted with conventional layers of cushion paper on the out- 

20 side surfaces of the stainless steel press plates, the entire 
assembly then sandwiched between appropriate cold rolled, 
steel plates and placed into a conventional high pressure 
laminating press. A pressure of 1400 psi is applied to the 
assembly. It is heated to 142*C. in about 2 5 minutes and 

25 held at that temperature for 12 minutes. The entire assembly 
is then cooled to room temperature and withdrawn from the 
press and the laminates extracted from the assembly. 

The gloss of the pla-e is found to be 54.0 units 
on a Gardner 60* Gloss Meter, while the laminate pressed from 

30 the plate has a gloss of 10.5 units. This is in substantial 
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5f6 ne sgnouat with tha relationship presented in Table X. above. 

all the other proper tisa or the laminate are excellent. The 
lanlhste exhibits no grayness or mottle. 



s Another plate la peened with S-330 shot as in Ex- 

' 5 anple I to produce a plate of the same character j namely, 
roughness 110 nioroinchee, gloss 54.0. this plate is sent 
^ through a commercial sand blasting machine which operates 
n with a throwing wheel in a manner identical to the peening 
10 machine used to throw the S-330 shot. That ia. the plate 
Is "blasted" very softly with sand particles instead of 
actual rounded like shot, and will produce a "grayness in 
a laminate pressed from a plate too strongly overblasted with 
sand or grit. By careful adjustment of the machine the plate 
15 gloss is reduced to 29.0 glosa units. When a laminate is 

pressed from this plate, it produces a laminate of gloss $.» 
units, the roughness of the plat* ia not measurably chang- 
ed by the sand overblaot.. The laninate ia free from mottle and 
grayness. The roughness of the laminate is 108 nicroincheei y 
20 it is sufficiently similar to laminates pressed < n alurainum- 
Jtraft caul stock to be acceptable conwercially . 
EXAMPLE 3 {Comparative) 
The plate of Example 2 » further overblasted with 
aaad until ita gloss is about 7. A laminate preesed from 
23 this Plate baa a 60» gloss of 0.5-1. it presents a "dead 

matte* finish and exhibits a pronounced grayness and substan- 
tia! diminution in sharpness of the print used on the decor 
Sheet. The roughness of tha plast la 106 aicroinches. 

The above result shows that the gloss of a plate 
30 (and the glosa of a laminate pressed from it) can be substan- 



tially changed without materially changing the texture (i.e., 
average, coarse roughness) and that low gloss plates do not 
produce satisfactory laminates. 

EXAMPLE 4 

S Using s 410 stainless steel press plate which orlgi- 

^ nally had a mirror finish and which had been overblasted in 
^ a commercial peening device to obtain a plate gioss of 79 
C^and a plate roughness (AA> of 36 microinches using S-7- steel 
CQ shot (radii of curvature .0035 mesh) only, a laminate is 
13 pressed as in Example 1 . The resultim laminate has a gloss 
of 8.0 and a roughness (AA> of 3i microinches. This laminate 
strongly resembles those which are pressed from aluminum-, 
litho t -aper caul stock. That is, if one uses ma tto-f inishad 
0.5 mil aluminum foil which hJB been bonded to coated litho 



25 



30 
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!S,609 paper, the resulting laminate will have a gloss of 10-11 and 

a roughnoss (AAJ of 40-45. 

EXAMPLE 5 

•410 stainless steel plates 18" x 20" x .070" are 

5 blasted with iron shot in sizes 3-110, S-2 30, S-390 and S-5S0 

5 (radii of curvature .001 inch, .0115 inch, .0195 inch and 

^ .0275 inch, respectively) to produce a uniform texture over 

^* the entire surface of each plate. The plates are then used 
CC 

CC to produce solid color blach laminates in the manner of Ex- 
10 ample 1. To produce a stolid color, the decor assembly, con- 
sisting of 1 sheet >st overlay piper and 1 sheet of the wood- 
-grain printed paper of Example 1, is replaced with a single 
pheer. of 00 lb. black decor paper, 3000 ft. 3 ream, impregnat- 
ed with rtielamine/fortuldehyde resin to about a 45% resit, con- 
15 tent; other wi so the procedure is unchanged. 

Measurements on the plates and laminates reveal the 

following t 





AA Roughness 


Gardner 


60 s Close 


Size No. 


Microinches 


Plate 


Laminate 


b-110 


31 


21.5 


4.0 


S-2 30 


129 


2 3.4 


4.7 


S-39C 


; se 


29.5 


5.7 


S-550 


lb 1 ' 


29.0 


e.o 



The laminates have a rich black eppeorance which changes very 
little with the angle of view. There is no evidence of mottle. 

25 When Che plates e»r.» viewed through a stereo micro- 

scope ac magni tications or about 10X to about 60X, the sur- 
face can be seen to consist of craters which are spherical 
segments of radius similar to thai of the shot used for peen- 
lng. Tho intersections of these spherical segments are seen 

30 to be rounded and without sharp edges. Tho topography resem- 
bles that of a rolling, hilly terrain. No fragments ot the 
decor laminate paper are seen m the surface of the plate. 
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EXAMPLE 6 (Comparative) 

From the screen analyses used to classify iron shot 

and grit, it is possible to select some of each type which 

are approximately the sane in particle axzo. With reference 

5 to the shot sizes described in Example 5, the following 

£^ approximate equivalents can be noted: 

SAB All Pass SAE All Pass 

~jj Shot Opening Grit Opening 

^ Size Ho. (Inches} Size No. (Inches) 

C*5 S-110 .*232 C-50 -02B0 

S-230 .0394 G-40 .0394 

10 S-390 .0661 C-16 .0661 

S-550 .0787 G-14 .0787 

•410 stainless steel plates are blasted with C-50, 

G-40 and G-16 grits in a manner similar to that of Example 5 

using a similar blasting machine and adjusting the control 

parameters to apply the same energy to the particles as they 

15 

leave the throwing wheel. Thus the only substantial differ- 
ence is in the shape of the abrading particles, all other 
factors being maintained constant. Again, solid color black 
laminates are made and the following data obtained therefrom: 

SAE Laminate 
20 Grit AA Roughness Gardner 60° Gloss 

Site mo. (Microincheg i Plate Laminate 

G-50 200 2.9 0.6 

G-40 222 3.0 0.5 

G-16 261 5.8 l.l 

By comparison with the data of Example S, it is 

seen that grit particles of a size corresponding to siailar 

25 

shot particles give a very different roughness and gloss. 
That is, S-110 shot gives a roughness of 91 microinches where- 
as the corresponding grit particle- (G-50) gives a roughness 
of 200 microinehesf likewise S-230 shot gives 129 microinches 
and the corresponding grit gives 222» S-390 shot gives a 

30 

roughness of 187 microinches and G-16 shot gives 261. , 



25,609 . A3 expected, the gloss measurements on the plate 

and laminate are correspondingly low. In fact, the gloss 

readings on the laminate are essentially beyond the range in 

which the glossmeter can be read with reliability. 

5 When viewed from a position normal to the plane of 

|» the laminate, the color thereof appears to be reasonably 

^ black, but as the angle of view is changed, the color varies 
CO 

through many shad 3s of gray until the angle of view is about 

CO 

CO 30" relative to the plane of the laminate. At this point, 

10 the color appears to be a very light gray and can no longer 
be reasonably described as black. Of course, similar color 
distortions would be observed if the laminate were used on 
furniture tops and they would be highly objectionable to the 
makers and users of such furniture. 

15 When the plates are examined under the stereomicro- 

sci?*, the indentations are found to be irregular and varied. 
However, they can reasonably be described as intaglio irapres- fc 
sions of sections of pyramids, corners of cubes, or sections 
of tetrahedrons; all characterized by sharp edges which occur 

20 along the intersections of the approximate planes which com- 
prise the faces of these intaglio impressions. This can be 
easily understood by examining large grit such as G-10 or 
G-12 which show these sharp. edges to the unaided eye. Corre- 
sponding shot sizes, S 780 or S-660 (radii of curvature .0390 

25 and .033. respectively), appear to be rather uniform spheres 
and resemble lead shot used in shotgun cartridges and the 
like. 

The plate also contains many fragments of the black 
laminate surface which are so completely forced into every 
30 fissure of the plate topography that they are more easily 
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broken away from the laminate than extracted form the cre- 
vasses. This, of course, changes the topography of the plate 
since many of the valleys are filled up anc» no longer "print" 
on subsequent pressings. A further risk exists that some of 
S these fragments might break loose on subsequent pressings and 
'|S contaminate laminates of contrasting color. For instance, 
3 s ) black solid color followed by a pale yellow solid color. 

CO 

^ Finally, it is noted that the plate is not com- 

CO 

CO pletely abraded over its entire surface on a microscopic 

10 scale, but that some portions of the original plate surface 
re ami n undistrubed. For instance, consider a grit particle 
which has the approximate shape of a regular tetrahedron, 
Such a particle will leave indentations whose projection on 
the plane of the original plate will be triangles. The plate 

15 blasted with G-16 grit shows triangles whose sides vaiv.ed 

from about .005" to about .01b". Adjacent to the depression 
is an undisturbed' area of irregular shape and about twice as 
large. This area retains the original high gloss of the 
plate. As the grit sizes become larger, the undisturbed areas - 

20 also occupy a larger fraction of the total area of le plate. 
It is for this reason that the apparent anomaly between lami- 
nate gloss and plate roughness is observed. That is, as the 
grit sise becomes larger, G-50 to G-4G to G-16, the roughness 
of the laminate (hence the plate also) becomes greater. This 

25 is to be expected. At the same time, however, the total fractio 
of the original area which remains undisturbed becomes greater 
because the larger grit particles form a coarser pattern as 
they strike the plate. The undisturbed surfaces have a high 
local gloss (that of the original plate) and hence reflect 

:-Z \..:.e light to the gloss meter 6ensor. The effect of the 
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er undisturbed axea is slightly greater than that of the deep-, 
er lAipressiens bo that the gloss rises slowly with increasing) 




20 



25 



30 



-27A- 



,609 grit siso. This can be overcome by abrading for longer tines 
or with greater throwing energy in order to reduce further 
the cumulative undisturbed area. The gloss becomes extremely 
low and the graying even more pronounced under these clrcum- 
5 stances. 
« £ EXAMPLE 7 

^ Two peened 4'x8 a plates, prepared as in Example 2, 

are clamped into a 4'xlO' Sieropelfcamp, fast closing hydraulic 

K i 

CO press fitted with steam platens. The press 1b heated to 160°C. 

10 platen temperature which is maintained at thermal equilibrium. 
An assembly consisting of a dry print sheet impregnated with 
a low-pressure me lamina/ formaldehyde laminating resin is over- 
laid faco-up upon a 3/4" thick. 45 lb. /ft." density, '-layer 
particleboard. A similar print sheet is placed beneath the 

15 particleboard, face down. The assembly is moved into the 

heated press, each face of the assembly contacting one of the 
peened plates. The press is closed and a pressure of 350 psi 
is maintained over the entire assembly surface for 60 seconds. ^ 
The press is then opened. The assembly releases easily from • 

20 the plates. The two board surfaces exhibit roughnes:. and 
gloss values substantially the same as the laminate of Ex- 
ample 2. 
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The claims defining the invention are as follows t 

1. A process for the production of a textured 
decorative laminate which is substantially free of grayness 
and mottling which comprises heat and pressure consolidating 
an assembly comprising, in superimposed relationship, a 
supporting base taeaehog , a^ae lain e formaldehyde resin 
impregnated decorative, celluloslc sheet and a peened natal press 
plate/heve^a texture over substantially its entire surface, the 
textured surface of said plate facing said sheet and having an 
arithmetic average roughness of . from 30 micro inches to 200 
microinches, a Gardner Glossmeter 60° gloss of from 20 to 100 
and comprising a myriad of craters having radii of curvature 
of from 0.003 to 0.050 inch, the texture having been provided 
by a peening of the surface of said metal pres3 plate with 
substantially smooth and rounded large size shot. 

2. A process according to claim 1 wherein said 
plate is stainless steel. 

3. A process according to claim 1 or 2 wherein 
said metal press plate is further peened by a smaller shot. 

4. A process according to claim 1 or 2 wherein said 
metal press plate is lightly over-blasted with sand or 
grit. 

5. A process according to any one of claims 1 to 
4 wherein said large size shot has radius of curvature of 
from 0.003 to 0.050 inches. 

6. A process according to any one of claims 1 to S 
wherein said supporting base member comprises partlcleboard. 

7. A process according to any one of claims 1 to 5 
wherein said supporting base member comprises plurality of 
resin impregnated cellrlosic sheets. 



8. A process according to any one of claims 1 to 
7 wherein said shot is metal shot. 

9. A process for the production of a textured 
decorative laminate substantially as hereinbefore described 
with reference to Examples 1, 2. 4, 5 and 7. 

10. A textured decorative laminate when prepared 
by the process as claimed in any one of claims 1 to 9, 
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